Introduction. The structure of [Ba(phen)2(H20)4]-(C104)2.2phen (phen is 1,10-phenanthroline) was previously determined (Smith, O'Reilly, Kennard & White, 1977) and refined to R=0.13. Our structure, refined to R =0.055, confirms the original determination but has resulted in additional insight concerning the chemistry involved.
In an attempt to understand the biological functions of Na, K, Ca, and Mg (Poonia & Bajaj, 1979; Poonia, 1981) , one of the authors (NSP) has been interested in complexation and structural studies of ME+.phen complexes (Vijaywargia, 1983) . The complex [Ba(phen)z(H20)4](C104)2.2phen which was encountered during these studies had been reported earlier (Pfeiffer & Christeleit, 1938; Schilt & Taylor, 1959) and had been examined crystallographically (Smith, O'Reilly, Kennard & White, 1977) . The compound was [Ba(C ~2H8 N 2)2(H 2 O) 41( C10 4)2.2 C ~2H8N2 of interest to us because the original authors stated that 'There appear to be no bonding forces holding the 'floating' phen's in the structure, the shortest contact N...H--O (to water), being 378 pm'. Our studies show that there are reasonable H-bonding distances involving the 'floating' phen's at 2.873 and 2.875/k. However, re-examination of the coordinates in the original paper yield similar H-bonding distances. Table   Ba 2+ Oil) 0(2) CI(I) 0(3) 0(4) 0(5) Experimental, Synthesis of the complex: Hydrated 0(61 Ba(C104)2 (0.1 mM) and phen (0.4 mM) were dis-0(301 O(5D) solved in ethanol and allowed to evaporate at room o(6o~ A/tr = 0.9383, average A/tr = 0.07142. Final difference electron density synthesis yielded a max. height of 1.15 e/k -a, min. height -2.39 e/k-3. Scattering factors for Ba 2+, C1, O, C (Cromer & Mann, 1968) , and H (Stewart, Davidson & Simpson, 1965) . Ba 2÷ and C1 were corrected for the real part of dispersion (International Tables for X- ray Crystallography, 1974) . Programs used were of local origin or from XRA Y76 (Stewart, 1976) and OR TEP (Johnson, 1965 ).
Discussion. The previously reported structure (Smith, O'Reilly, Kennard & White, 1977) is confirmed. The fractional coordinates and corresponding isotropic temperature factors for the asymmetric unit are given in Table 1 (2) 0-5862 (7) 0.0319 (6) 6.87 0.769 (2) 0.4806 (7) 0.0847 (8) to label the phenanthrolines is shown in Figs. 1 (a) and l(b). Fig. l(a) shows bond lengths and angles in the non-coordinated phen 1. Fig. l(b) depicts the bond lengths and angles in the coordinated phen 2. The coordination distances of the N atoms in phen 2 from the Ba 2+ cation are also shown in Fig. l(b) . Table 2 lists the perchlorate ion bond distances and angles. Perchlorate O atoms O(3), O(5), and 0(6) are disordered. The three O atoms, as a group, appear in two different orientations with population parameters of 0.75 and 0.25. The O atoms of one group are located approximately halfway between those of the second group. The O positions with a population parameter of 0.25 were constrained along with the non-disordered O to have the geometry of a perfect tetrahedron during their refinement. 0(5) from the perchlorate ion may hydrogen bond to the 0(2) (water) at 3.09 A, as may the non-disordered perchlorate oxygen, 0(4), at 3.006 A to O(1) (water) in an adjacent unit cell.
It appears from our study that N(ll0) from non-coordinated phen is within hydrogen-bonding distance (2.875 A) of O(1) (water). The distance from N(11) to an 0(2) (water) of an adjacent unit cell is also within hydrogen-bonding limits (2.873 A).
Re-examination of the coordinates in the original paper yield similar H-bonding distances, 2.90 and Least-squares-planes analyses show similar results to the earlier determination. The two differing phen's are almost parallel with an angle of 2.07 ° between them. The plane formed by the four water O atoms is almost perpendicular (87.1 o) to that of the phen's.
In the crystal, the non-coordinated phen is stacked above and slightly offset from the coordinated phen. This packing arrangement yields continuous columns of alternating phen 1 and phen 2 molecules. The contents of the entire unit cell plus one extra non-coordinated phen and one extra perchlorate from the unit cell above and the same extra molecules from the unit cell below are shown in stereo in Fig. 2 . The mean distance between the plane of one phen and directly underlying atoms from the other phen molecule (3.45 ,/k) is in the range expected for normal van der Waals separation between aromatic molecules. Therefore, we believe there to be little, if any, charge transfer between the phen molecules.
